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ABSTRACT: 

PROBLEM TO BE SOLVED: To speedily separate a collision load 
in the case when 

the collision load is applied on a universal joint shaft by 
fixing a first 

joint shaft and a second joint shaft by inserting them in 
the insides of both 

sides of a cylindrical body by forming a connecting part on 

an intermediate 

part of a connecting member. 

SOLUTION: A universal joint shaft is connectively set 
between a steering column 

and a steering gear shaft. Hereby, when collisional force 
fl is applied in the 

arrow direction on a second joint shaft 20, a rivet 40 is 
broken by an inclined 

end surface 22 of the second joint shaft 20 and an inclined 
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end surface 12 of a 

first joint shaft 10, and a connecting member 30 connecting 
the first joint 

shaft 10 and the second joint shaft 20 to each other is 
also broken. At this 

time, the collisional force fl and an angular moment f2 
work by inclinations of 

inclined end surfaces 12, 22, it is rotationally released 
while making a 

specified angle in a direction of the total resultant force 
of fl+f2 a 

phenomenon of a collisional load of the second joint shaft 
20 to be transmitteg 

to the first joint shaft 10 is prevented, and it is absobed 

and blocked on the 

way. 
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m^m^x-h^x , m^zn^ummm^ 

hmt. ±iefti ^'HyhttTO2^3^Mi^ 
flwsgBK-eft-f -f-ois i a -\ y hws 

I. if teSfltti: . JtESBS»W*ft l 3 4 yvww% 

2Vs4 y m^mzm^t itz^m^m^ io 

ess*!, jjen«**>PMirt*t=» i^a^y hmm 20 
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[ffl*fl4 ] ±EHje#Rli. 9 1 V 3 4 y vrnv 

m2=y 3 4 yhm<r)t%&t&-kziizm®m<r>mmiz 

fcft 1 J"' a -f ^ r- tt&tfft 2 ; y 3 4 y h fi^rtilJS^lC 
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C000 1 3 

-fA (Steering System) iCfcV^T, 7 A(Steerin 

g Column) hJfffl^rTlttfSteering Gear Shaft) fc<OBI 
K|£W-£>ft.l>3.-A— tfWJaJ > MS (Universal Joi 

nt shaft) nfttmmm&ts&wit&mzffl-t&Lcr, 
m#Mmi. toxismzTifx. £ww>km&& 

[0002] 

m*mm -mmzmm^my^ui. its 
M^mmm^mz^.-ti^mm.x'h->x . 

[0003] mmmm. tt*Ms$&m*4 - 

/KSteering Wheel) i HkftLX . ®ttt)Z&ft*:7tO 

yfiz&gtimx'ho. »m*-f-/k M(6i«i, t* 

[0004] ±E^T»ft{±. Jil>l»0[iM6*»2 0 : 

[ 0 0 0 5 ] X. JJE'J y^tSftti. ^'TlSftcO^tfiS: 

Mzt-*yi:mfr-&oyv7. ^>fD7H(Tie Rod) 
&Xf1-v9iV (Knuckl e) T - A» J: 0 S <1T ^ S . 

[0006] ue^so*. fcifi^xxAti. 

jL-A— 9-/>x3 y HttoilH6*lim*i^71Wc(6ai 

7Rxf1- ••/ ^ ;ur- A &i L , ^ ••/ 7 t - y 

y /try (King Pin)i+'t«fc:ll](6jiii*LT. frU^ij 

^/l/T-ASr^T. ^-f D7 H(Tie Rod) A<|ft(tA>il. 

[0 00 7] ±ieco-«iW^[6]^TA{i. 8r 

«fc i»m*^5S«oB?p. jl^a*— tf iwj 3*yy 
mm&%miz%iiiztiMi£%izimzMi i z t 
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<jw>a 91**4. 
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0 2fc$Ht#l£$iiTi3 0 . ±IS^W 1 0 1 Rt/ft& 
assays'* 3 ^ y i- gp i o 3 . 104 tfzixnti&m 10 

[00 09] JJSrtfllttl 0 2<0itfSi. ftStftl 0 1 
ffipmt \ JffHR-f 4 J: 5 fcfcllSflT is 0 . *gm 1 

o i trtgptti o 2*>rtffl3sasc(i. M-isiffiSrttfi:^ 
iznmi-hMMco&KrfZh.ztimis.ziix 1^4 . 

[00 1 0] ±fe<7)J: >f y Mftl 

0 0S:ffli:Tl.tcifc-oT{i. ?hS3ii 0 icofimz. 
1*1*** 1 0 2 * 0fS<O««l* sw-f * J: 9 (c#A u . ± 
Eftffitt 1 0 1 1 ASM l 0 2<oa?L£--»S-li;fctt!B 

yft'y (Molding Pin) £Mf#>ISX,-?fti(N 1 0 1 Krt 

awn 0 2*mrr*. 
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it. S'Kssift i o i <?>nmwc . 1 o 2 con^ffi^ 

4. 
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(i . ftftM 1 0 1 fcrtfftt 1 0 2 fcflffl-caWirWMia 
*»48*4*fe:. ^«ttl0 1tl*i«ttl0 2tWia 50 
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6»M<?)'J<7Krlvet) i: 4 U>. 
[0022] 

[ 0 0 2 3 ] m 2 (4. i-yN'— 3 -Y y 

mm-ch 9 , a 3 « . a 2 (csrtiiisasttwaijs 

[00 24] Hffllc^Lfcil 0 . tWdi^-fABJa:^ 
- a-fyh ttolf ^fiigW&tffflff&Sti . Bf 
J£«)* $ 4 PWEMWKWSS 1 v a 4 y htt 1 0 &J>* 
H2y3Ohi20L ±1EJ&1 fa 4:^1*1 Oft 

fu JRiya-f >'MH10atX»2>'*g'f yM42 0£ 

r-h±k!I*»*i4 <k a tcs»-r *ai8»*t3 o t . ± 

SEaUS»tf3 0££51 i^'a-fyMIl 0 fttflf5 2 a 4 

[0 0 2 5] dftSriDPtft-fl.fc. ilESl^a-fy 
Mftl 0&y^2v ; 3'fyh«2 0Wj'HFJJg^li. ft 

1. 2 l#fi^*YllWl;Si^'^fc , ). rtfflUBSfctt. <* 

[0026] mmmm 12. 2 2<4. m 1 y a 4 y 

htt 1 0 fttfSS 2y 3 'fyMl20 A { |S|-!8_B;:HAtfl 

[00 27] .tfEli^ffiffi 12,2 2 *)**f!««i. IS 2 
^3^fyM*2 0OiS^±^i)Sr#j|LT4 5' WTK 

[0028] ±Effifti8iEil 2, 22cnm?l*4(>° 

[0029] 3 o «9-fltoSffl*ijiw*i 

If. 132&lXll3H^L^ii , 5. m^^SSrW-fSR 
WK3 1 tf)WffltfiS*|SlKfflX*3 2 . 3 2*^iX-f 

*ue*$ii4tftt. +ia»taeai3 4***ii^ix« 

JftSflTfc 1 ). R«tt3 KOrtStt. SB 1 a 4 y htt 
1 0fttf»2 i/ a 4 y Yto2 OCOESJ: <M&LZ 

tix^x. nH*3i<owiart»cjBiy3^ynfti 

0&tfS2y a4 yM»2 036*Bf€S$l*AS*l*J:o 
[0030] ±KiltiS 3 4 <r>®ISr?Srfi<4. 1 
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ffSOtfOMWc-efL-fil^^il^i;^-/ hfL3 5. 3 
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2 y a -f y M* 2 0 <Ortfl»B»fcHllt3i-f 4 io®f£ 
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y h (tt 1 0 fttfSS 2 x a 4 y h tt 2 0 £ *tl A L 
T. 3 0 C7)MM 'J ^ •/ h 7L 3 5. 3 6 £261^ 

a-f yhttl 0ftf f 82x3'fy Mtt20«Oii?ll 3. 

2 3 CKOlSf. il^tt3 0WMfiiH^ 
20 Sftjt ■/ h?L3 5 . 3 6<?)fg|Rit=J: 0 . Il^'a^f 

yvmi 0M'^2y 3 ^yMI20li. Bf^HPraC 
«B*Sft.4. ttft. ±IE«S»H3 0<ORHiU<-yh?L 
35. set'J^-y H40$r^m^UT. 04t 
7jkLt:iea< . t/Uv a y htt l ^"fiAT hti 

4. 

[0034] jjEaess«3 oti. MMfcflj*:a53 2 . 

3 3«r»«L^v^nS»fcLTH*lrr6«li:t»^rfiE"C'* 

i>*\ v<-,b4o<r)mitmmzW8iuz< <^o. 

30 WiWIB. fi!tlSf* { R?ttc^$^l) 

idt. nHft3 1<OWHt:«J*:i53 2. 3 3$r-?-ix-e' 

[0035] Z<r>mzm&Ziltz*%,Wlz£ Ja^N*- 

0.fS2^3-fyhtt2O CBtS JJLhWff 58^3 f 1 jMS* 
ZtlX^&XftW-frftlZlfflbh.tf . %<7)m2 : J3'( yh 

to 2 o (Txs^ssffi 2 2 1 m i =y a y h m<r>mn& 1 

40 2Hi > ). 'J^-y h4 0* { SStfflr$fl|)fcfttmi> ; 3'f 
y 1 0 fcSi$2 y a y hM2 0 jI^SPW 
3 0^ji^a53 4* { fi$Sfr?il'i.. Z(Otif. (9^fJgffll 
2 . 2 2cOifJ : 4ftHJ: Offi^^flfcElte^-^ y Hf2* ? 
^fflLT^2i/3^yNtt20* { fl+f2^^F <Tyfi 

mzmfevfti&zmi^. m&MMt-t&ztizx*). 
m 2 ; j 3 -y y h n 2 o co»5^fa^ 1 v a ^ ^ w 1 
oicicji$ni»sm5:i*±L. a+TiMia^jmfSii 

10036]-*. H6»tf07li. *»>flKJ:&»l6l 

50 y^f^ffli-^'- ti^y z-iy bto<r>m^wm.R 



10/07/2002, EAST Version: 1.03.0007 



(5) 

7 

if'£m^m.<r>m<n%tm^^t tot-, ms^ft?^ 
Efimtcom i x a -r y ms 5 y" 3 4 

yb«l60i:. ±ie^l> ; H'f yhtt50tI2y3-f 
y MM 6 0 <ort«JB»C* ii-efUS^S iiTSS 1 y' a >f 
y Mtt 5 0 fttf* 2 y' a A V Mtt 6 0 £ H-ttLfcCH** 

tm 1 y" 3 -f y M45 0ZW/fB2 x 3 -f y htt6 OcOJg 

4. 

[0037] ±E»lS/'H-f yM*50aWS2ya'f 10 
>-M*6 0«OjW8ISaJtUi. I[6l3 7A}:IW7llli: 
^iteSO^cO^ g -< y 1 . 6 1 * { -?-il-fixflfiH$ 

tixao. rtiwsastcii. i$*«iB5 2. 6 2*<mgw 

tana s?**i<r n»* s *ro * s . 

[0038] ±ian^a 52, 6 2 tt . imngtm 

Btm®. ^l>3^yM!5 0&^m2y"3-f yMS 

Tfc 9 . JJftXftttiB 5 2.6 2 OffiftftKiiS 2 y' a 

4 y Mtt6 0^tttU:<0»ilS:#*L-C ,45' feiTte 20 

[0039] iJEatSSH* 7 0 (C«. jjtj&oss £ =rr 
SHft«*ttfitt7 l<aP|]lfc:fi$*|fij£flW:»7 2. 

jWl-t'fUBfcSfiTisO. E3ft««cRIH*7 1<7)rtaJ 
ffiSli. mi v 3 -f yMA5 0fttf£2> f 3>f yMft6 

lira tas 1 3 -r y m* 5 0 2 y 3 4 y h m 6 

[0040] X. JdKfflJ&Nsftli. mi y's^yhWS 30 
0 Rtf to 2 y' 3 4 y Mi 6 0 Offigff fc*S£ $ *ifcatS« 
W7 0WiM(il(C-?-iX-eiX^$^ i ;< / hfL7 5. 7 
6fc*ft.-Pfll»AS*lTSSl va-f yhW5 0&t/m2 

y 3 -r y Mi6 o wrtjwastiiffljtji-f 4 i 5 tffM 

[004 1] ±l£MaaPW7 OSO'J^"/ bft7 5 . 76 
ti. a£«0lSHi£aoT$lft$ivC*J9. ffioT. mi 
5/* 3 -f y h W 5 0 2 j/ 3 4 y h M 6 0 Oil^Jgffi 

5 2.6 2C0^t(i. P^coraffl* ? lt^$^l> J: 0 £•? 40 

[0042] C£0|?Jfi^©t 14t8|6lv^rAffla-A' 

4 y h «6 o mjEVxt<vm$=Mmz. *uf . tnw, 2 

y" 3 4 yM»6 0<?)(«^ieffi6 2tmi y'3^M5 
0 0>mtffliB 5 2tCi 0 'J^-/ h80 tftiffiZtli k. * 
fc. mi->' 3 ^yMS5 0fcm2>-'3-f yMi6 0£jl 

et*fflsaw7o<?)ais»7 4*qKBrsn4. 
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1 HUE*-* y htfteatffBfl-f 4*ft£Br5g0>fl*£ 

0 ww^fi^'m l^a-rvMiso icea sfi&as 

[00433 

[^«o^] OhKIBLtea 1 ). *»5jtcJ:*»l*l5' 
Affla^A'-Hf/l/^a y Mi«0«f5^1iRlR&W f 

ttftf5*o>? a y h«#*;h.* f *iJlfll3*u rt«*B»t: 

B&Ztifrm i : Js<iy hn&tfto 2=J 3 -(y Mifc . 

±ism iy 3 ^h mm% 2=j 3 ^y Wimmst 

a y hWijWil-aKJbtefijWi* J: p tS^^atS 
mt . ±Eii«sSg|5W btolisaJyb W&lA'm 2 y 3 

L. *>oHnH«Stt*T»fT. ^«sWO±*tt^±{c^ 
[HffiOfSm^riftBB] 

[Hi ] fi£3|W)a«(=J:61tiai>'^T^fflJL^'(— 9-;!/ 
[H2 ] *»l(:J;^a-A-' ^/W^' 3 A v M6f)«5§ 

[03102 iz*rmm<n>mf$.i:*t$mmx:h 
i. 

[ 0 5 ] m i <nmw)wm\m tmith mx-h o . 

[06 ] is a^y<— A y Mtoff£ 

?im«C«^itKI6lW*2W|lEiBK!BS:»«-rft^W 

[07] ®6iz*tm%$ttnm&£ini-®®mx-h 

4. 

1 ; a y Mfi lOiSly'a 

-fyhtt 

1 1 . 2 1 : va'f y hg? 1 2 . 2 2 ; <£ 

1 3. 2 3 : a?L 2 0 : to2 : J 3 

jyhW 

3 0 ; m&m 3 1 ; RfBffifr 



10/07/2002, EAST Version: 1.03.0007 



3 2. 33; $)X& 
3 5. 36 : 'J^ y hTL 
50 : SHi/'H-fyM 

5 2. 62: l«3i«ffi 
fL 
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3 4 : 2£« 

4 0 ; 1)^7 h 

5 1 . 6 1 ; x 

53. 63 ;il 



1 0 



60 : WsaJybm 
7 1 : PffiHft 

74 : iltegp 

8 0 : h 



7 0 ; jtteSiSW 
72, 73 ; W 

7 5. 7 6 ; ') 



[Hi ] 



[02] 




[S3] 





[04] 
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1 40 30 *0 
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22 12 
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[SUBJECT] 

When the collision load by collision of a vehicle 
joins a universal-joint shaft, the collision load is 
separated rapidly. 
Ensure sufficient safety. 



[SOLUTION] 

This invention, the joint parts 11 and 21 for a 
connection with the steering column and the 
steering gear shaft comprise at the outer-side 
edge part, respectively. 

It is an inclination angle predetermined at the 
inside edge part. 

Comprising: The 1st joint shaft 10 and the 2nd 
joint shaft 20 with which the inclination end 
faces 12 and 22 which can oppose mutually 
were formed, respectively, the connection 
member 30 which connects to inside edge part 
of the 1st joint shaft 10 and the 2nd joint shaft 
20, respectively, and is supported so that the 
1st joint shaft and a 2nd joint shaft may be put 
on the same line, and fixing means 40 which fix 
the connection member 30 to the edge part of 
the 1 st joint shaft 1 0 and the 2nd joint shaft 20. 
It constructed including these. 
The above-mentioned characterizes it. 
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[CLAIMS] 
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[CLAIM 1] 

The joint part for a connection with the steering 
column and the steering gear shaft comprises 
at the outer-side edge part, respectively, and it 
is an inclination angle predetermined at the 
inside edge part. 

Comprising: The 1st joint shaft and 2nd joint 
shaft with which the inclination end face which 
can oppose mutually was formed, respectively, 
the connection member which connects to the 
inside edge part of a said 1st joint shaft and a 
2nd joint shaft, respectively, and is supported so 
that the 1st joint shaft and a 2nd joint shaft may 
be put on the same line, and fixing means for 
fixing said connection member to the edge part 
of a 1st joint shaft and a 2nd joint shaft. 
It constructed including these. 
The collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems which are characterized by 
the above-mentioned. 



2 ] 



[CLAIM 2] 

The inclination-angle of said inclination end face 
is 45 degrees or less. 

The impact load absorption and the interrupting 
device of the universal-joint shaft for steering 
systems of Claim 1 which are characterized by 
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the above-mentioned. 
[CLAIM 3] 

A said 1st joint shaft and a 2nd joint shaft are 
circular cylindrical. 

Said connection member is constructed in the 
cylindrical object with predetermined length, a 
connection part is formed at an intermediate 
part while a notch part is formed at the both 
sides in the length direction, respectively, the 
1st joint shaft and the 2nd joint shaft were 
inserted in the inside of the both sides of said 
cylindrical object, and it was fixed by fixing 
means. 

The collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems of Claim 1 or 2 which are 
characterized by the above-mentioned. 



[CLAIM 4] 

Said fixing means are some rivets fastened * 
fixed respectively by the through-hole formed so 
that it might penetrate from both sides at the 
inside edge part of the 1st joint shaft and 2nd 
joint shaft which were inserted respectively, 
from the rivet hole formed at the both sides of 
the connection member which body with edge 
part of a 1st joint shaft and a 2nd joint shaft, 
respectively. 

The collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems of any 1 of claim 1 to 3 which 
are characterized by the above-mentioned. 



[CLAIM 5] 

A said 1st joint shaft and a 2nd joint shaft are 
square bars-like. 

Said connection member is constructed in the 
square tubular-body-like body with 
predetermined length, a connection part is 
formed at an intermediate part while a notch 
part is formed at the both sides in the length 
direction, respectively, the 1st joint shaft and the 



03/01/28 



5/26 



(C) DERWENT 



DERWENT 



2 ^ 3 y b tt^ffA $ 



2nd joint shaft were inserted in the inside of the 
both sides of said square tubular-body-like 
body, and it fixed by fixing means. 
The collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems of Claim 1 or 2 which are 
characterized by the above-mentioned. 
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[CLAIM 6] 

Said fixing means are some rivets fastened * 
fixed by the through-hole formed so that it might 
pass to both sides at the inside edge part of the 
1st joint shaft inserted, respectively and a 2nd 
joint shaft from the rivet hole formed to the edge 
part of a 1 st joint shaft and a 2nd joint shaft, and 
the both sides of the connection member 
connected, respectively, respectively. 
The collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems of Claim 5 which are 
characterized by the above-mentioned. 



[DETAILED DESCRIPTION OF INVENTION] 
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A (Steering System) {c&i^T, 
% [b] 3 7 A (Steering Column) 
t & ft df T tt (Steering Gear 
Shaft) t <D ffl ft h ti 5 3. = 
/< — 17" )V y 3 4 y b tt 
(Universal Joint Shaft) cofj§§ 
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[TECHNICAL FIELD] 

This invention relates to the collision load 
absorption and the interrupting device of a 
universal-joint shaft (Universal Joint Shaft) 
which are provided between the steering 
column (Steering Column) and the steering 
gear shaft (Steering Gear Shaft) in the steering 
system (Steering System) of a motor vehicle. 
It corresponds to the collision load especially by 
collision of a vehicle more rapidly, and sufficient 
safety is ensured, the difficulty on operation in 
the process of components is eliminated, a 
process precision is lowered, and it enabled it to 
contribute on an entire production disposition. 
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B&L, MT.ffi&BZ&Tttf t, £ tne interrupting device of said universal-joint 

^<D±M^±KW U#5 shaft for steerin g systems. 
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[PRIOR ART] 

The steering system of a motor vehicle is an 
apparatus for altering the running direction of a 
motor vehicle arbitrarily generally. 
Comprising: It constructs from the operation 
equipment, a gear equipment, and a link 
equipment roughly. 



[0 0 0 3] [0003] 

±fE$sfN$Jrf4, g|£f Said operation equipment is a part which an 

^fpj^-T -/WSteering Wheel) operator operates the steering wheel (Steering 

*-»<fei t »<fefi*-*aifii#r Wheel) directly, and transmits an operating 

^ , ^ll^T^l i force to tne steering gear and a link. 

£ ) y<7 kfe^TSeis^Tfc | t constructs from tne steering wheel, the 

•J, j»P0*'f->'K RftWU » steering shaft, the steering column, etc. 

•So 



[0 0 0 4] 
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[0004] 

Said gear equipment is a part which alters the 
movement direction of the operation equipment 
and is transmitted to a link equipment at the 
same time it decelerates rotation of the steering 
shaft to about 20:1 and it strengthens an 
operating force. 

In the kind of steering gear, ball nut type and a 
rack-and-pinion form are known as a format 
used often. 



[0 0 0 5] 



[0005] 

Moreover, said link equipment transmits an 
action of a gear equipment to a front wheel, and 
is constructed from a rack, a tie rod (Tie Rod), a 
knuckle (Knuckle) arm, etc. which engage with 
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a pinion into the part which supports the related 
position of a right-and-left vehicle correctly. 



[0006] 

The above steering systems, when an operator 
rotates the steering wheel of the operation 
equipment, the turning effort is transmitted to 
the universal-joint shaft which connects the 
steering column and the steering gear shaft by 
the steering column, the turning effort of the 
universal-joint shaft is transmitted to the 
steering gear shaft, the direction of an 
movement is altered at the same time it 
decelerates in the part, the pitman arm, drag 
link, and steering knuckle arm which are a link 
equipment are gone through, and it transmits to 
a knuckle spindle. 

A knuckle spindle rotates a king pin (King Pin) in 
a center by the motion. 
A motion of a front wheel will change. 
Moreover, passing through the steering knuckle 
arm, a tie rod (Tie Rod) is provided at a knuckle 
on either side, and it constructs so that a motion 
of 1 side vehicle may be transmitted to the 
wheel of a reverse side. 



[0 0 
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[0007] 

On the other hand, said general steering 
system, in order to reduce an operator's injury 
grade in case of a collision etc., while a 
universal-joint shaft projects to the operator side 
and prevents from inflicting an injury on an 
operator at the time of failure of the vehicle 
body by vehicle collision, a shock when an 
operator contacts a universal-joint shaft by 
inertia is relieved. 

Collision load absorption and the interrupting 
device of the universal-joint shaft for it 
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comprise. 

It will be as follows if an accompanying drawing 
explains the typical example of a structure. 



[0 0 0 8] 



1 «\ 

nam 

^yMiioo© 

ttl 0 1 

1 0 1 &t>*F^^tt 

§151 0 3, 10 4 



10 2(1^ 
l 0 2 o^MBlJ 



[0 0 0 9] 

±§El*lMl 0 2<DjE&tt\ ^ 

»ioi <ai*j&£ m£-&t 

$410 1 trt^fUttl 0 2WrtjIiJ 

[0010] 

±fE<£> J; o t£=L = fvv a 
>f ^ r-ttl 0 OSrjftStTS^S 

1 o 2 ^m^mm 

lOlt ftgtfttl 1 0 2 (7) 

£ Hfce /i^T' 4 y if t° y 
(Molding Pin) £«S&i|£,k-e0> 
1 0 ltdrtlfBttl 02^@ 



[0008] 

FIG. 1 is what showed an example of the 
universal-joint shaft 100 which connection 
installation is carried out between the steering 
column and the steering gear shaft, and 
performs collision load absorption and the 
interruption function of a steering system. 
The separation formation is carried out at the 
external shaft 101 with predetermined length, 
and the internal shaft 102, in the outer-side 
edge part of said external shaft 101 and the 
internal shaft 102, the joint part 103,104 for a 
connection with the steering column and the 
steering gear shaft comprises, respectively. 



[0009] 

The diameter of said internal shaft 102 is 
processed so that it may be substantially in 
agreement with the internal diameter of the 
external shaft 101, some through-holes which 
penetrate a peripheral surface in the diameter 
direction are formed to the inside end face of 
the external shaft 101 and the internal shaft 
1 02, respectively. 

[0010] 

When assembling the above universal-joint 
shafts 100, the internal shaft 102 is inserted in 
the inside of the external shaft 101 so that it 
may have predetermined frictional force, the 
molding pin (Molding Pin) manufactured by 
injectionjnolding is fastened and connected 
with the state which made in agreement the 
through-hole of said external shaft 101 and 
internal shaft 102 to a through-hole, 
respectively, and the internal shaft 102 is fixed 
to the external shaft 101 . 
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[0011] 

And the collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems which are constructed in this 
way, if the impact force f1 more than 
predetermined is added in the direction of the 
arrow head of diagram by vehicle collision, 
while molding pin 105 which is fixing the 
external shaft 101 and the internal shaft 102 is 
fractured, the internal shaft 102 will insert in the 
inside of the external shaft 101 deep, and a 
collision load will be absorbed and interrupted 
by this. 



[0012] 

If it explains in full detail more, a primary 
collision load will be absorbed and interrupted 
by breakage of molding pin 105 by vehicle 
collision. 

A secondary collision load is absorbed and 
interrupted by the frictional force between the 
inner peripheral face of the external shaft 1 01 , 
and the peripheral surface of the internal shaft 
102. 



[0 0 13] 



[0013] 
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[PROBLEM ADDRESSED] 

However, according to collision load absorption 
and the interrupting device of the universal-joint 
shaft for steering systems by a PRIOR ART as 
mentioned above, since it is the structure which 
absorbs and interrupts the collision load of the 
universal-joint shaft 100 by an external collision 
load while the internal shaft 102 carries out 
linear motion to the inside of the external shaft 
101. 

The collision load by collision of a vehicle 
cannot be absorbed and interrupted more 
effectively. 

There is a difficulty which cannot ensure 
sufficient safety. 
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[0014] 

Moreover, not only managing tightly the 
injection time taken to shape molding pin 105, in 
order to adjust the breaking force of molding pin 
105 appropriately but 

There are also the fault that manufacture of 
molding pin 105 is not easy, which should 
control an injection pressure precisely etc. 
Furthermore, since the space between the 
external shaft 101 and the internal shaft 102 
must be maintained fairly small in order to 
generate suitable frictional force between the 
external shaft 101 and the internal shaft 102, 
raising the process precision of the external 
shaft 101 and the internal shaft 102 etc. is the 
factor which lowers productivity entirely. 



[0015] 

Therefore, the main objective of this invention, 
when the collision load by collision of a vehicle 
adds a universal-joint shaft, the collision load is 
separated rapidly. 

It is in providing the collision load absorption 
and the interrupting device of the universal-joint 
shaft for steering systems which can ensure 
sufficient safety by corresponding to a collision 
load more effectively. 



[0 0 16] 
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[0016] 

The other objective of this invention is to 
provide the collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems which can lower the process 
precision of a universal-joint shaft and can 
contribute to the improvement of productivity 
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greatly entirely while eliminating use of a 
molding pin and solving the difficulty on 
operation by the process of components. 
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[SOLUTION OF THE INVENTION] 

In order to attain said objective, this invention, 
the joint part for a connection with the steering 
column and the steering gear shaft comprises 
at the outer-side edge part, respectively, the 1 st 
joint shaft and 2nd joint shaft with which the 
inclination end face which is opposed mutually 
at inside edge part with a predetermined 
inclination angle was formed, respectively, the 
connection member which connects to the 
inside edge part of a said 1st joint shaft and a 
2nd joint shaft, respectively, and is supported so 
that the 1st joint shaft and a 2nd joint shaft may 
be put on the same line, fixing means for fixing 
said connection member to the edge part of a 
1 st joint shaft and a 2nd joint shaft. 
It constructed including these. 
The impact load absorption and the interrupting 
device of the universal-joint shaft for steering 
systems which are characterized by the above- 
mentioned are provided. 



[0 0 18] 
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[0018] 

It is preferable that the inclination-angle of said 
inclination end face considers as 45 degrees or 
less. 



[0 0 19] 



[0019] 

As one embodiment of this invention, a said 1st 
joint shaft and a 2nd joint shaft are circular 
cylindrical. 

As for said connection member, a connection 
part is formed at an intermediate part while a 
notch part is formed to the both sides of the 
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cylindrical object which has predetermined 
length in the length direction, respectively, a 1st 
joint shaft and a 2nd joint shaft are inserted in 
the inside of the both sides of said cylindrical 
object, and it is fixed by fixing means. 
The above-mentioned characterizes it. 



[0020] 

Moreover, a said 1st joint shaft and a 2nd joint 
shaft are square bars-like as other Embodiment 
of this invention. 

As for said connection member, a connection 
part is formed at an intermediate part while a 
notch part is formed at the both sides of the 
body of the shape of a square tubular body 
which has predetermined length in the length 
direction, respectively, a 1st joint shaft and a 
2nd joint shaft are inserted in the inside of the 
both sides of the body of the shape of said 
square tubular body, and it is fixed by fixing 
means. 

The above-mentioned characterizes it. 



[0021] 

Said fixing means, it is inserted in the rivet hole 
formed to the both sides of the connection 
member connected by the edge part of a 1st 
joint shaft and a 2nd joint shaft, respectively, 
respectively, it considers as some rivets (rivet) 
fastened * fixed, respectively at the through- 
hole formed so that it might pass to both sides 
at the inside edge part of a 1st joint shaft and a 
2nd joint shaft. 
It is preferable. 



[0 0 2 2] 
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[mm^mmmm] [Embodiment] 

£JT\ jf$&$\Z- <fc 5jSlR]v'-X'r Hereafter, it will be as follows if Embodiment 
2±ffl^L~/<— iM/v^H 1/ shown to the accompanying drawing 
(DnmmmMRUmWfmm^ demonstrates the collision load absorption and 

the interrupting device of the universal-joint 
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shaft for steering systems by this invention. 



[0023] 

FIG. 2 is an exploded perspective view for 
demonstrating the one embodiment of the 
collision load absorption and the interrupting 
device of a universal-joint shaft. 
FIG. 3 is a perspective diagram which shows a 
structure of the connection member shown in 
FIG. 2. 

FIG.4 and FIG.5 are partial notch sectional 
drawing for demonstrating the action of the 
collision load absorption and the interrupting 
device of a universal-joint shaft by this 
Embodiment. 
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[0024] 

As having shown on drawing, collision load 
absorption and the interrupting device of the 
universal-joint shaft for steering systems, the 
circular rod-like 1st joint shaft 10 and the 2nd 
joint shaft 20 which have predetermined length, 
the connection member 30 which is connected 
by the inside edge part of said 1st joint shaft 10 
and the 2nd joint shaft 20, respectively, and 
supports the 1st joint shaft 10 and the 2nd joint 
shaft 20 so that it may put on the same line, 
fixing means for fixing said connection member 
30 to the edge part of the 1 st joint shaft 1 0 and 
the 2nd joint shaft 20, respectively. 
It has these and constructs. 



[0025] 

If this is explained more in full detail, in the 
outer-side edge part of said 1st joint shaft 10 
and the 2nd joint shaft 20, the joint parts 11 and 
21 for a connection with the steering column 
and the steering gear shaft comprise, 
respectively, and the inclination end faces 12 
and 22 are formed at the inside edge part by 
predetermined inclination-angle, respectively. 
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[0026] 

Said inclination end faces 1 2 and 22 are cut off 
the opposite direction so that a surface 



in 



contact may be carried out or an fixed space 
may be maintained in the state in which the 1 st 
joint shaft 1 0 and the 2nd joint shaft 20 were put 
on the same line. 



[0027] 

As for the inclination angle of said inclination 
end faces 12 and 22, it is desirable to consider 
the transfer on linear of the 2nd joint shaft 20, 
and to form 45 degrees or less. 

[0028] 

When forming the inclination angle of said 
inclination end faces 12 and 22 with the acute 
angle of 46 degrees or more, the transfer and 
the breakage effect by the collision load fall 
rapidly. 

[0029] 

If the example of 1 structure of said connection 
member 30 is demonstrated, as having shown 
in FIG.2 and FIG.3, while the notch parts 32 and 
32 are formed to the both sides of the cylindrical 
object 31 which has predetermined length in the 
length direction, respectively, the connection 
part 34 is formed at the intermediate part, 
respectively, the internal diameter of the 
cylindrical object 31 is formed greater than the 
diameter of the 1 st joint shaft 1 0 and the 2nd 
joint shaft 20, and predetermined length 
insertion of the 1st joint shaft 10 and the 2nd 
joint shaft 20 is carried out inside the both sides 
of the cylindrical object 31. 
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The breaking force of said connection part 34 
considers the inclination angle of the inclination 
end faces 12 and 22, the intensity of a rivet 40, 
etc., and adjusts the width and thickness, and a 
breadth and implements it. 

[0031] 

Moreover, said fixing means, it is inserted in the 
rivet holes 35 and 36 formed to the both sides of 
the connection member 30 connected by the 
edge part of the 1st joint shaft 10 and the 2nd 
joint shaft 20, respectively, it constructs with 
some rivets 40 fastened * fixed by the through- 
holes 13 and 23 formed so that it might pass to 
both sides at the inside edge part of the 1st joint 
shaft 10 and the 2nd joint shaft 20, respectively. 



[0032] 

The rivet holes 35 and 36 of said connection 
member 30 keep a suitable space, and are 
formed, therefore, it is made for the 
predetermined space to have maintained 
among the inclination end faces 12 and 22 of 
the 1st joint shaft 10 and the 2nd joint shaft 20. 



[0033] 

When the collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems which are constructed as 
mentioned above are assembled, the 1st joint 
shaft 10 and the 2nd joint shaft 20 are inserted 
from the outer side of the connection member 
30, respectively, and the both-sides rivet holes 
35 and 36 of the connection member 30 and the 
through-holes 13 and 23 of the 1st joint shaft 10 
and the 2nd joint shaft 20 are made in 
agreement. 

At this point, the 1st joint shaft 10 and the 2nd 
joint shaft 20 are maintained by the 
predetermined space with the space of the rivet 
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holes 35 and 36 formed at the both sides of the 
connection member 30. 

Henceforth, a rivet 40 is fastened, respectively 
to the both-sides rivet holes 35 and 36 of said 
connection member 30, and as shown in FIG. 4, 
the universal-joint shaft 1 is assembled. 
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[0034] 

Although said connection member 30 can also 
be implemented as a tubular type which does 
not form the notch parts 32 and 33 at both 
sides, simultaneously with breakage of a rivet 
40, breakage is difficult, absorption of a collision 
load and a interrupting effect become low 
extremely. 

Therefore, it is a desirable structure to form the 
notch parts 32 and 33 to the both sides of the 
cylindrical object 31, respectively, and to form 
an intermediate part 34 so that breakage may 
be smoothly made at the moment of receiving a 
temporary collision load since breakage is 
possible when a collision load is received. 
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[0035] 

The connection installation of the universal-joint 
shaft 1 by this invention constructed in this way 
is carried out between the steering column and 
the steering gear shaft. 

However, as shown in FIG. 5, if the impact force 
f1 more than predetermined adds the 2nd joint 
shaft 20 in the direction of the arrow head 
currently illustrated by vehicle collision, while a 
rivet 40 is fractured by the inclination end face 
22 of the 2nd joint shaft 20, and the inclination 
end face 1 2 of a 1 st joint shaft, the connection 
part 34 of the connection member 30 which 
connects the 1st joint shaft 10 and the 2nd joint 
shaft 20 is fractured by them. 
An impact force f1 and an angular moment f2 
acting with the inclination angle of the 
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inclination end faces 12 and 22, and the 2nd 
joint shaft 20 making a predetermined angle in 
the direction of the total resultant force F of 
f1+f2 at this point, by carrying out a rotation 
detachment, the phenomenon in which the 
collision load of the 2nd joint shaft 20 is 
transmitted to the 1st joint shaft 10 will be 
prevented, and will be absorbed and the 
interrupted on the way. 



[0036] 

On the other hand, FIG.6 and FIG.7 are what 
show other Embodiment of the collision load 
absorption and the interrupting device of the 
universal-joint shaft for steering systems by this 
invention. 

The square rod-like 1 st joint shaft 50 and the 
2nd joint shaft 60 which have predetermined 
length, the connection member 70 which is 
connected to the inside edge part of said 1st 
joint shaft 50 and the 2nd joint shaft 60, 
respectively, and supports the 1st joint shaft 50 
and the 2nd joint shaft 60 so that it may put on 
the same line, fixing means for fixing said 
connection member 70 to the edge part of the 
1st joint shaft 50 and the 2nd joint shaft 60, 
respectively. 
These construct. 



[0037] 

In the outer-side edge part of said 1st joint shaft 
50 and the 2nd joint shaft 60, the joint parts 51 
and 61 for a connection with the steering 
column and the steering gear shaft comprise, 
respectively, the inclination end faces 52 and 62 
are formed in the inside edge part by 
predetermined inclination-angle, respectively. 
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[0038] 

Like said Embodiment, said inclination end 
faces 52 and 62 are cut off in the opposite 
direction so that a surface contact may be 
carried out in the state in which the 1st joint 
shaft 50 and the 2nd joint shaft 60 are put on 
the same line or an fixed space may be 
maintained, as for the inclination-angle of said 
inclination end faces 52 and 62, it is desirable to 
form 45 degrees or less, to consider the 
movement on linear of the 2nd joint shaft 60. 
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[0039] 

In said connection member 70, while the notch 
parts 72 and 73 are formed to the both sides of 
the square tubular-body-like body 71 which has 
predetermined length in the length direction, 
respectively 

The connection part 74 is formed to the 
intermediate part, respectively. 
The internal height of the square tubular-body- 
like body 71 is formed greater than the 
thickness of the 1st joint shaft 50 and the 2nd 
joint shaft 60, and predetermined length of the 
1st joint shaft 50 and the 2nd joint shaft 60 is 
inserted in the inside of the both sides of the 
cylindrical body 71. 



[0040] 

Moreover, said fixing means, it is inserted in the 
rivet holes 75 and 76 formed at the both sides of 
the connection member 70 connected by the 
edge part of the 1st joint shaft 50 and the 2nd 
joint shaft 60, respectively, it constructs from 
some rivets 80 fastened * fixed by the through- 
holes 53 and 63 formed so that it might pass to 
both sides at the inside edge part of the 1st joint 
shaft 50 and the 2nd joint shaft 60, respectively. 
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[0041] 

The rivet holes 75 and 76 of said connection 
member 70 keep a suitable space, and are 
formed, therefore a predetermined space is 
maintained among the inclination end faces 52 
and 62 of the 1st joint shaft 50 and the 2nd joint 
shaft 60. 



[0042] 

The collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems by this Embodiment, like said 
1st Embodiment if the impact force more than 
predetermined adds to the 2nd joint shaft 60 by 
vehicle collision, while a rivet 80 will be 
fractured by the inclination end face 62 of the 
2nd joint shaft 60, and the inclination end face 
52 of the 1st joint shaft 50, the connection part 
74 of the connection member 70 which 
connects the 1st joint shaft 50 and the 2nd joint 
shaft 60 is fractured. 

At this point, an impact force and an angular 
moment act by the inclination-angle of the 
inclination cross-sections 52 and 62, a rotation 
detachment is carried out the 2nd joint shaft 60 
making a predetermined angle in the direction 
in which an impact force and a resultant force of 
an angular moment act, therefore, the 
phenomenon in which the collision load of the 
2nd joint shaft 60 is transmitted to the 1st joint 
shaft 50 will be prevented, and it will be 
absorbed and interrupted on the way. 



[0043] 



[EFFECT OF THE INVENTION] 
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The collision load absorption and the 
interrupting device of the universal-joint shaft for 
steering systems by this invention as 
demonstrated above, the joint part for a 
connection at the outer-side edge part with the 
steering column and the steering gear shaft 
comprises, respectively, the 1st joint shaft and 
2nd joint shaft with which the inclination end 
face which can oppose an inside edge part 
mutually by predetermined inclination-angle 
was formed, respectively, the connection 
member which the inside edge part of a said 1st 
joint shaft and a 2nd joint shaft connects, 
respectively, and is supported so that the 1st 
joint shaft and a 2nd joint shaft may be put on 
the same line, fixing means for fixing to the 
edge part of said connection member and 1st 
joint shaft, and a 2nd joint shaft 
It constructs including these. 
Thereby, it corresponds rapidly the collision 
load by collision of a vehicle, and sufficient 
safety is ensured. 

And, the difficulty on operation by the process of 
the components which construct an apparatus 
is eliminated, and process precise property is 
lowered, and there is an effect which 
contributes greatly on an entire production 
disposition. 



[BRIEF EXPLANATION OF DRAWINGS] 



[01] 



[FIG.1] 

It is partial notch sectional drawing for 
demonstrating an example of the collision load 
absorption and the interrupting device of the 
universal-joint shaft for steering systems by the 
PRIOR ART. 



[0 2] [FIG.2] 

^^^Ki.fcS^^'^lM'v'a 11 is an exploded perspective view for 

demonstrating a first Embodiment of the 
collision load absorption and the interrupting 
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device of the universal-joint shaft by this 
invention. 

[FIG.3] 

It is the perspective diagram which shows a 
structure of the connection member shown in 
FIG. 2. 



[04] 

0T*fc5 o 



[FIG.4] 

It is a figure explaining the action of the form of 
a first implementation. 

It is partial notch sectional drawing which shows 
the state which the impact load does not add. 
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[FIG.5] 

It is a figure explaining the action of the form of 
a first implementation. 

It is partial notch sectional drawing for 
demonstrating collision load absorption and an 
interruption action of the moment of colliding. 



[FIG.6] 

It is an exploded perspective view for 
demonstrating 2nd Embodiment of the collision 
load absorption and the interrupting device of 
the universal-joint shaft by this invention. 



[0 7] [FIG.7] 

0 6 {c^-^Sjj£|HS#0>#iJ5£&*5 ll is tne perspective diagram which shows a 
~t§$MMX& : & structure of the connection member shown in 

FIG. 6. 
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[EXPLANATION OF DRAWING] 

1 ; universal-joint shaft 
10; 1st joint shaft 

11 21; joint part 

12 22; inclination end face 

13 23; through-hole 
20; 2nd joint shaft 

I 30; connection member 

rP 31; cylindrical body 
32 33; notch part 
34; connection part 
35 36: Rivet hole 
40; rivet 



03/01/28 



22/26 



(C) DERWENT 



JP10-258694-A 



THOIVISOIM 
DERWENT 



35, 3 6 : V ^< y h H 50: 1st joint shaft 

4 o ; ])s<y h 51 61; joint part 

5 o'' | 1 a >f V M 52 62: Inclination end face 

r- -j c , > ? v^kiar 53 63; through-hole 

5 1 v 6 1 ; yg-f/rw en o _i ■ • * u «. 

^ 60: 2nd joint shaft 

5 2, 6 2 : ffi fcf SB IS 70; connec tion member 

5 3, 6 3; ii?L 71: Cylindrical body 

6 0 : % 2 a ^ h 72 73; notch part 

7 0 ; Wti&Wti 74; connection part 
7 1 : R (S i # 75 76; rivet hole 

7 2, 7 3; 80 = rivet 
7 4 ; ig ^ 35 
75, 7 6 ; h?L 
80 ; y^yh 
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[FIG.1] 




[M2] 



[FIG.2] 
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